

























































































































































0３６９１２１５increasesfrom475to490eVaccordingtothe Rootme肌sqHre,RRMs(､、）thicknessofthePttoplayerdecrcases、Ｔｈｃ Ｆｉｇｕｒｅ３・TheworkfUnctionasafilnctionofroughnessworkfimctionofRutoplayerelectrodcsalso onthemetalsurface・Insetshowstllesmoothingeffect
incrcasesfrom487to４．９７ｅＶａｃcordingtothe
under-1ayerJtsupportstheassumptionthattheworkfimctionisrelatedwithmicrostmctureon
thesurfacc・TheworkfimctionsareplottcdagainstroughnessofsurfaceasshowninFig.３．It
showsthestronglinearrelationshipagainstroughnessofelectrodesJnotherwords，thework
fimctiondecreasesatelectrodeswithroughsurface・Itcanbeexplainedbysmoothingeffect
whichisatendencytosmoothoutthesurfaceasshownintheprcviouschapter6Thesmoothing
effectlcadstheelectronflowfromthehillstothevalleysandfOrmsthcpositivepotentialbarrier
tothevacuumasshｏｗｎｉｎｓｅｔｉｎＦｉｇ３・Itsuggeststhattheworkfimctioncaｎｂｅｅｎｈａｎｃｅｄｂｙ
－３５－
modificationofmicrostructuresuchascrystallineorientationorsurfacerougllness・The
enhancedworkfUnctionbytunedmicrostructureofelcctrodesisexpectedtofOmhighSchottky
barrieronthecontactofbottomelectrodeanddielectrics・Thisrelationshipwillbeinvestigated
atnextchapter．
6.SchottlWbarrierenMncementbytlmedworMmction
ThevariationofSchottkybarrierhcights
ａｓａｆｉｍｃｔｉｏｎｏｆｗｏｒｋｆｉｍｃｔｉｏｎｏｎｔｈｅmetalへ＞１．００
･elcctrodcsurfaccshowsastronglinear－出一ダニ
・晋og5relationaInongthesamecrystalorientation 出
ofmetalbothPtandRuelectrodesasｓｈｏｗｎ 凶・臼０．９０
目ｉｎＦｉｇ．４．ItsuggeststhattheSchottkycd国
barricrenhancementismightbedominated〉、ｏ･８５塁
一
一
byenlargementofworkfilnctiononｍｅｔａｌｏＳｏＢＯ
のelectrode，hotherwords，theleakage
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theroughnessonthemetalelectrode・ＴｈｅworkfUnctionofthemetalsurface、
tunedmicrostructureofelectrodesappears
tobeanessentialfactorintheperfOmanceofexcellentMIMthinfilmcapacitors．
7.Leaka窪ebel1avioraffbctedbytopandbottominterhce
Figure5showsAFMimagesofRuelectrodesaccordingtothedepositiontemperature・The
amorphousSTOfilmsurfacerelatestothesurfaceofRubottomelectrodeasshownintheinset
ofFig､５.ThissurfacevariationofalnolphouｓＳＴＯｆｉｌｍｓｌｅａｄｓｔotheleakagecurrentvariation
assｈｏｗｎｉｎＦｉｇ６・TheleakagecurrentcurvesaffCctedbybothtopandbottomelectrodes
resembleeacllother､ItindicatesthattheleakagecurrentisalsoaffectedbymorphologyofＳＴＯ
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Figure6,I-VcurvesfbramorphousSTOfilms・Leakage
currentatnegativebiasshowscurrcntoriginatedby
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FigureaAFMimagesfbrRuelectrodesdepositedat
varioustemperature・ＩｎｓｅｔｓｈｏｗｓｔｈｅａｍｏｒｐｈｏｕｓＳＴＯ
ｆｉｌｍｓontheseRuelectrodes
8.ＳｕｍｍａＩｙ
IYleeffectofworkfimctionbymicrostructureofelectrodeontheleakagebehaviorhasbecn
investigatedontheMIMthinfilmcapacitors・ＴｈｅＳＴＯｆｉｌｍｓｄｅｐｏｓｉｔｅｄｏｎｔｈｅＰｔａｎｄRumetal
electrodesshowatypicalmterface-1imitedleakagebehavioronthecontactofSTOfilms/bottom
electrodes、Ｏｎｔｈｅｃｏ､traryltherougllsurfaceoriginatcdfrolnmeta-stablephaseofSTOｆｉｌｍｓ
leadsabulk-1ilnitedleakagebehavioronthecontactoftopelectrode/STOfilms・Theleakage
currentdensitycanbesuppressedbySchottkybarrierheightfOmation、TheSchottkybalTier
canbefOnncdbyenhancementofworkfmctiononthebottomelectrodes・Moreover,thework
fUnctioncanbeincreascdbymodificationofmicrostructuresuchascrystallincorientationor
surfacerouglmess・Inotherwords,theleakagecurrentontheMIMcapacitorcanbecontrolled
bytuningofrougllnessonthemetalelectrode､Thetunedmicrostructureofelectrodesappearsto
beanessentialfactorintheperfOnnanceofexcellentMIMthinfilmcapacitors．
学位論文審査結果の要旨
－－当該裳(立論Ｘ應救階五評…霊威２q集Ｚ且鰯.旦膳第.ﾕ鳳競Ｘ審査嚢薑会塗關催上､…同隻目
且』且ﾑﾆ症ね丞迄且頭発j毒後}二第.ａ国論亥護套黍f臺念迄闇催とjﾖｾﾞｵ麓L:迄結暴鑓…典rｎ通、
劉崖上‐ぬ_な鎧魏－口夏K磯竃隆諺.はゑ質疑庭答鳶1萱ｉｎ重量艫ﾖﾐ験1三なえ鼠１Ｍ〕し≧狐二風－－－
…篝:磯:j61k超!仁.L高蜜魔化式量迭j#;ifL四K浬Ｍ凋主鰯撚哀轟宏以Ｚ壬加：Ｚ衰進菖五偽…
量囚互馬乞霞施ｊｌ塵！;ｉｉ溌太覧寡j霧j霞上_な、玉舅山;2,…杢砿i巨隣…迭tjtifi壬戈岱Ｚ真二鱒襄上jtIミ
量袋且ZZL友:ＬＬ製薩霞悠i嚢11蓑i鰯11Ｋ墾-Ｊ金Ｋｊｉｉｌ葱誘j電鰔i:面ＱＺ量以上壬豈障1鑿HiH登１－:金
属Ｑは裏關数1－二獅鯛壹溌蜜鐘窪關係隆あゑ具上_塗閉勲ｮＩ三・い』馬之電流低ji霞の指鐙を
畳ｚｎＬ１量｡…襄な成暴1茎塾ｒ囚填、蚕塑量輿……………_…－－－－－……_……＿……………＿
.…よj部し金属笙誘j雛Ｚ:正艶金属…(皿]Ｍ)…壬協：薫至:(j製＠たい蕊…避寵恥.な菖囚j織属i藁
膜及ｒｋ三EZZ慕衷式上型譲霞漣iの伐憲絡笈塗る…SznQ3薑誘電雄葱膜iQfミル三ｋ\=ｺﾞﾉ:ヱゴｋ
罵翼乱Z櫛!(塗瓦a鱈_得.臣j鯲冒馳主伽.な・ご昊匠BHI霞纏表面迄畷壬闇力顕微鏡五観察上塾
金属艤驫の友位…霞t雛ii造Ａ－ｊ露i曇｣鐘積X量虞｛皇よハー徽握L的義金属憲i鰯し宣塗制御薊熊蚕jfl
量.ﾆｰ≧.i室丞と左輿…壹旦Ｉ皇蕊_髭鰯葦璽組勲：本気虫光霞t王公:光鐘蚕jimlZ室上迄五音l1j電j璽囚は薑
闇熱ＭＩＭ託.劔三Ｚ裏の霞臓怠電圧撤圭ZiHら測定と進薫且.Ｚ上夫焉｣雲M護憲宣皐壜魚とエュ扁
盆灘､蝋生}三太さZ室影i饗塗長Ｚ魚皇と塗晶上鷲L迄９－…_………………－－……－－……_…－
－２芒Ji】f寵隣ＭＩＭ孟虹さZL空、以冤玄灘ｊｌｉｌ偽.誘j離凶霞纏塁頁QIZ微擾的な糧臺制御に史
pL制i趣151熊董塑ゑ皇と塗丞上進直の重Ｊｉ薑±【_｣(髪術)ＬＱ霊位塗量はゑＩ三値丈ゑあＺＬと.劃室
する。
￣￣￣･ロロロ■●￣￣￣￣￣￣￣￣●■￣￣￣■￣Ｐ労■￣い￣￣●の●●■●･●￣￣￣●￣●の￣●￣￣￣●‐￣■■￣￣、□￣●￣￣■￣□￣■ロの￣●￣￣￣－－℃￣･￣￣￣￣￣●￣●●●｡●●￣ｃｃ￣●￣￣Ｃ￣￣｡●ＣＣＣ￣◆ロローーＣＰの￣－－ＣＤ￣￣￣｡■●●￣●－●－－－の－－－－－■－－Ｃの－－－●￣●つつ－－－－－やゆ■－－●
－３７－
